A 45-year-old female with known situs inversus totalis presented with colicky pain in the left upper abdominal quadrant. The laboratory parameters showed elevated neutrophils and a bilirubin level of 2 mg/dL. CT confirmed situs inversus totalis and dilatation of the intra-and extrahepatic ducts with a 10-mm common bile duct (CBD) stone and a 10-mm gallstone. She underwent papillary dilatation using a radial expansion balloon after sphincterotomy, after which the CBD stone was removed with a basket and balloon. There were no complications, such as bleeding, pancreatitis, or perforation. It might be reasonable to attempt a "partial" biliary endoscopic sphincterotomy followed by a large-balloon dilator in patients with concomitant distal bile duct, papillary stenosis, or altered anatomy (e.g., periampullary diverticulum, Billroth II anatomy). However, when performing an "adequate" biliary endoscopic sphincterotomy this is technically difficult, or in some cases even impossible, and is associated with a higher risk of complications. This paper further expands on the application of these techniques and shows that a papillary balloon dilatation after endoscopic sphincterotomy is a safe, easy, and effective technique for removing bile-duct stones in a patient with situs inversus totalis. (Gut Liver 2010;4:110-113)
INTRODUCTION
Situs inversus is a rare condition of anatomical alteration resulting in a reversal of visceral organs. 1 Endoscopic procedures are difficult in patients with situs inversus because of the left-right reversal of the viscera. Endoscopic sphincterotomy (EST) is standard procedure for the removal of bile duct stones. 2 There is growing evidence that suggests that large-balloon dilation (LBD), in conjunction with sphincterotomy can be considered as an alternative therapy in patients with difficult stones such as large stones, distal bile duct stenosis, or altered anatomy (e.g., periampullary diverticulum, Billroth II anatomy). [3] [4] [5] [6] [7] [8] [9] [10] We report the case of a 45-year-old female with known situs inversus totalis who successfully had stone removed using a minor EST and a large-balloon dilation.
CASE REPORT
A 45-year-old female with known situs inversus was admitted to our emergency department with abdominal pain located in the left upper quadrant. The pain was colicky and associated with nausea, vomiting, fever (38.5°C) and jaundice. A physical examination revealed pronounced tenderness in the left upper abdominal quadrant.
Laboratory tests showed: white blood cell count 20,940/mL, total bilirubin 2.0 mg/d, AST 21 IU/L, ALT 57 IU/L, ALP 400 IU/L, CRP 11.39 mg/dL. All other parameters were in the normal range. An abdominal computed tomography confirmed the situs inversus and showed a dilatation of the intra-and extrahepatic ducts with a CBD stone and a GB stone (Fig. 1) .
After conscious sedation and prophylatic antibiotics, an ERCP was performed with a side-viewing endoscope (Olympus JF-240). The patient was in the usual prone position with the endoscopist at the right side of table. In the stomach we turned the endoscope 180 degrees to the right and reached the second portion of the duodenum. Papilla was maintained in the correct position retrieving the instrument in the short position.
The cholangiography confirmed dilatation of the intraand extrahepatic ducts with a 10 mm sized CBD stone and a 10 mm sized GB stone (Fig. 2) .
The length of the sphincterotomy incision was limited to a third of the major EST measured from the orifice of the papilla (a limited EST). A balloon catheter (CRE balloon; Boston Scientific, Natick, MA, USA) was passed through the sphincterotomy site. After positioning the middle portion of the deflated balloon at the biliary sphincter, the balloon was then gradually filled with the diluted contrast medium, under endoscopic and fluoroscopic guidance (Fig. 3) . Pressure was applied until the waist of the balloon gradually disappeared, after which the balloon was maintained inflated for another 60 seconds. The diameter used was 12 mm. The stone was retrieved from the bile duct with conventional methods in one session (Fig. 4 ). There were no complications, such as bleeding, pancreatitis, or perforation.
DISCUSSION
An endoscopic sphincterotomy is the procedure of choice for patients with bile duct stones. 2 However, in patients with altered anatomy (e.g., periampullary diverticulum, Billroth II anatomy), performing an "adequate" biliary endoscopic sphincterotomy is technically difficult or impossible and is associated with a higher risk of complications such as bleeding and perforation.
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There were many studies on the use of biliary endoscopic sphincterotomy in conjunction with large-balloon (12-20 mm) dilation to treat patients with difficult stones. 4 7 Although there have been some fatal complications, all the current data has shown encouraging results. The cause of situs inversus is unknown. There is no evidence that situs inversus predisposes to bile duct stones, but it may be a cause of diagnostic confusion. A delay of the diagnosis could be caused when patients with unknown situs inversus complain of left upper abdominal pain.
Endoscopic procedures are difficult in patients with situs inversus due to the left-right reversal. Traditionally, the reversal of the position of the endoscopist in relation to the patient is suggested to overcome the anatomical difficulty. 15 In our case, we succeeded to reach the second portion of the duodenum despite maintaining the patient in the prone position with the endoscopist on the right side of the table.
In addition to the difficulty of approching the ampulla, EST is more frequently associated with complications such as bleeding and perforation, when the patient has altered anatomy. Also, if these complications occur, it is difficult to treat them endoscopically or surgically because of the difficult orientation of the mirror-image anatomy, the use of the left hand of the operator, and the position of the operator. Endoscopic balloon dilation (EBD) is technically easier than EST and less post-procedural bleeding occurs. Furthermore, delayed bleeding has been reported following EST but it rarely occurs after EBD in patients with coagulopathy. 16, 17 The cutting direction of sphincterotome in EST is sometimes technically difficult to control, particularly in patients with altered anatomy including situs inversus. On the contrary, EBD is easy to handle in the above condition and it is a safe procedure in less experienced hands. Moreover, while sphincterotomy is difficult without an elevator of side-viewing endoscope, the use of a forward-viewing or side-viewing endoscope does not affect the feasibility of the technique of EBD. Therefore, EBD is considered an alternative in patients with coagulation disorders and in cases of patients of atypical anatomy. The most frequent complication of EBD is acute pancreatitis, with an incidence ranging from 4-35%, depending on the series. Therefore, balloon size is limited to 8 or 10 mm and EBD does not enlarge the biliary sphincter enough to remove large bile-duct stones. However, by performing a LBD in a limited EST, the biliary opening is enlarged to a greater extent compared with an EST or EBD alone. In contrast to balloon dilation in patients with an intact sphincter, balloon dilation in patients with an incised papilla enables the dilation to proceed towards the incision rather than in a circumferential fashion, minimizing the chances of acute pancreatitis. We performed the papillary dilation using a radial expansion balloon after a limited sphincterotomy and then the CBD stone was removed with basket and balloon. There were no complications, such as bleeding, pancreatitis, or perforation.
In conclusion, this report shows that large-balloon dilation after a limited sphincterotomy seems to be a safe, easy, and effective technique for removing bile-duct stones in a patient with situs inversus.
